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(54) CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
camera that tries not to lower focus 
adjustment accuracy even though an MTF 
characteristic differs between the on-axis of a 
photographing lens and the ofi^axis in the 
camera for using an imaging signal of an image 
pickup device to perform a focusing operation 
with a contrast method. 
SOLUTION: The image pickup device 103 
images a subject image through the 

photographing lens 101. A focus evaluation 

value is calculated in each focus detection 
area on the basis of respective imaging signals 
outputted from a plurality of focus detection 
areas in a photographed image. The size of each of the focus detection areas is set in 




accordance with the MTF characteristic of the photographing lens. The dimensions of 
a focus detection area are made large in an area an MTF is low. The focusing 
operation of the photographing lens is stopped when a focus evaluation value shows a 
peak value. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A camera which is provided with the following and characterized by setting 
up a size of each of said focus detection area according to the MTF (modulation 
transfer function) characteristic of said taking lens. 

An image sensor which picturizes an object image through a taking lens. 

An evaluation value calculating means which computes focus evaluated value for 

every focus detection area based on each imaging signal outputted from said image 

sensor corresponding to two or more focus detection areas provided in an imaging 

screen. 

A focusing operation means to which focusing operation of said taking lens is carried 
out based on said focus evaluated value. 

[Claim 2]A camera, wherein MTF sets up more greatly than a size of a high focus 
detection area a size of a focus detection area where MTF is low in the camera 
according to claim 1. 
[Claim 3]A camera comprising: 

An image sensor which picturizes an object image through a taking lens. 

An evaluation value calculating means which computes focus evaluated value for 

every focus detection area based on each imaging signal outputted from said image 

sensor corresponding to two or more focus detection areas provided in an imaging 

screen. 

A setting-out means to set up a size of each of said focus detection area according to 
the MTF (modulation transfer function) characteristic of said taking lens. 



A focusing operation means to which focusing operation of said taking lens is carried 
out based on said focus evaluated value. 

[Claim 4]A camera, wherein said setting-out means sets up more greatly than a size 
of a focus detection area where MTF is high a size of a focus detection area where 
MTF is low in the camera according to claim 3. 

[Claim 5]A camera system by which it was characterized, comprising: 
The camera according to claim 3 or 4. 

An exchange type lens which is provided with a storage parts store the MTF 
characteristic of said taking lens is remembered to be and with which said camera is 
equipped. 

A detection means to detect the MTF characteristic memorized by said storage parts 
store. 

[Claim 6]A camera which is provided with the following and characterized by setting 
up said predetermined space frequency band for said every focus detection area 
according to the MTF (modulation transfer function) characteristic of said taking lens. 
An image sensor which picturizes an object image through a taking lens. 
A filter circuit which passes a predetermined space frequency band of an imaging 
signal outputted from said image sensor corresponding to two or more focus detection 
areas provided in an imaging screen. 

An evaluation value calculating means which computes focus evaluated value based 
on a signal which passed through said filter circuit. 

A focusing operation means to which focusing operation of said taking lens is carried 
out based on said focus evaluated value. 

[Claim 7]A camera, wherein MTF sets up more narrowly than bandwidth of said 
predetermined space frequency band of a low focus detection area bandwidth of said 
predetermined space frequency band of a focus detection area where MTF is high in 
the camera according to claim 6. 
[Claim 8]A camera comprising: 

An image sensor which picturizes an object image through a taking lens. 
A filter circuit which passes a predetermined space frequency band of an imaging 
signal outputted from said image sensor corresponding to two or more focus detection 
areas provided in an imaging screen. 

An evaluation value calculating means which computes focus evaluated value based 



on a signal which passed through said filter circuit. 

A setting-out means to set up said predetermined space frequency band for said 
every focus detection area according to the MTF (modulation transfer function) 
characteristic of said taking lens, and a focusing operation means, to which focusing 
operation of said taking lens is carried out based on said focus evaluated value. 

[Claim 9]A camera, wherein said setting^out means sets up more narrowly than 
bandwidth of said predetermined space frequency band of a focus detection area 
where MTF is low bandwidth of said predetermined space frequency band of a focus 
detection area where MTF is high in the camera according to claim 8. 
[Claim 10]A camera system by which it was characterized, comprising: 
The camera according to claim 8 or 9. 

An exchange type lens which is provided with a storage parts store the MTF 
characteristic of said taking lens is remembered to be and with which said camera is 
equipped. 

A detection means to detect the MTF characteristic memorized by said storage parts 

store. 

A camera. 

[Claim 11]A camera comprising: 

An image sensor which picturizes an object image through a taking lens. 

An evaluation value calculating means which computes focus evaluated value for 

every focus detection area based on each imaging signal outputted from said image 

sensor corresponding to two or more focus detection areas provided in an imaging 

screen. 

A weighting means which performs weighting to focus evaluated value of each of said 
focus detection area according to the MTF (modulation transfer function) 
characteristic of said taking lens. 

A focusing operation means to which focusing operation of said taking lens is carried 
out based on said focus evaluated value by which weighting was carried out. 

[Claim 12]A camera comprising: 

A lens applied part removable in an interchangeable lens which has MTF (modulation 
transfer function) information. 

A detection means to detect MTF information on an interchangeable lens with which 
said lens applied part was equipped. 

An image sensor which picturizes an object image through an interchangeable lens 



with which said lens applied part was equipped. 

An evaluation value calculating means which computes focus evaluated value for 
every focus detection area based on each imaging signal outputted from said image 
sensor corresponding to two or more focus detection areas provided in a photography 
screen, A weighting means which performs weighting to focus evaluated value of each 
of said focus detection area based on MTF information detected by said detection 
means, and a focusing operation means to which focusing operation of said taking lens 
is carried out based on said focus evaluated value by which weighting was carried out. 

[Claim 13]A camera, wherein said weighting means sets up more greatly than 
weighting of a focus detection area where MTF is high weighting of a focus detection 
area where MTF is low in the camera according to claim 11 or 12. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the camera which performs focusing 
operation with contrast method using the imaging signal of an image sensor. 
[0002] 

[Description of the Prior Art]Conventionally, there are some which are called a 
contrast basis as one of the AF systems of a camera. In this method, a photographic 
subject is picturized with image sensors, such as CCD, and a focusing position is 
determined using the imaging signal in focusing area. It lets a band pass filter (BPF) 
pass for the imaging signal in area, and the ingredient of a predetermined space 
frequency band is taken out. And the focus evaluated value at the time of making 
focusing operation perform is calculated by integrating with those absolute values in 
area. This focus evaluated value expresses the size of contrast, and the place of 
contrast where focus evaluated value became a peak is the highest. 
[0003]That is, the peak position is a focusing position. When looking for this peak, 
operation called the mountain-climbing focusing operation known from the former is 
performed, and a peak is found. By the way, in the camera which performs such 
mountain-climbing focusing operation, while setting up a focus detection area on an 
optic axis, a focus detection area may be set also to the adjacent spaces besides an 
axis. On these specifications, a multipoint ranging camera and a focus detection area 
are called a multipoint ranging field for such a camera. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the taking lens used for such a 
multipoint ranging camera, the MTF characteristic on an optic axis differs from the 
MTF characteristic besides an axis. Therefore, there are the following problems. For 
example, the reference pattern of a uniform line and space is considered. If the MTF 
characteristic of the taking lens corresponding to each ranging field is the same when 
carrying out focus detection to this reference pattern, the focus detection signal 
acquired by filtering the picture of each focus detection area with a band pass filter 
should also become equal. However, in response to influence, it does not become the 
same at the MTF characteristic in practice. Therefore, since the focus evaluated 
value computed from a focus detection signal is also influenced by MTF in multipoint 
ranging, focus accuracy is also influenced not a little. 

[0005]In the camera which performs focusing operation with contrast method using 



the imaging signal of an image sensor, the purpose of this invention is to provide the 
camera to which it was made not to reduce focus accuracy, even if the MTF 
characteristic is different on the axis of a taking lens, and out of an axis. 
[0006] 

[Means for Solving the Problem](1) An image sensor with which a camera by invention 
of claim 1 picturizes an object image through a taking lens, An evaluation value 
calculating means which computes focus evaluated value for every focus detection 
area based on each imaging signal outputted from an image sensor corresponding to 
two or more focus detection areas provided in an imaging screen, It has a focusing 
operation means to which focusing operation of the taking lens is carried out based on 
focus evaluated value, and a size of each focus detection area is set up according to 
the MTF (modulation transfer function) characteristic of a taking lens. 

(2) A camera by invention of claim 2 sets up more greatly than a size of a focus 
detection area where MTF is high a size of a focus detection area where MTF is low in 
the camera according to claim 1 . 

(3) Invention this invention of claim 3 is characterized by a camera comprising the 
following. 

An image sensor which picturizes an object image through a taking lens. 

An evaluation value calculating means which computes focus evaluated value for 

every focus detection area based on each imaging signal outputted from an image 

sensor corresponding to two or more focus detection areas provided in an imaging 

screen. 

A setting-out means to set up a size of each focus detection area according to the 
MTF (modulation transfer function) characteristic of a taking lens. 
A focusing operation means to which focusing operation of the taking lens is carried 
out based on focus evaluated value. 

(4) As for a setting-out means, a camera by invention of claim 4 sets up more greatly 
than a size of a focus detection area where MTF is high a size of a focus detection 
area where MTF is low in the camera according to claim 3. 

(5) Invention this invention of claim 5 is characterized by a camera system comprising 
the following. 

The camera according to claim 3 or 4. 

An exchange type lens which is provided with a storage parts store the MTF 
characteristic of a taking lens is remembered to be and with which a camera is 
equipped. 



A detection means to detect the MTF characteristic memorized by storage parts 
store. 

(6) A camera system by invention of claim 6, A filter circuit which passes a 
predetermined space frequency band of an imaging signal outputted from an image 
sensor corresponding to an image sensor which picturizes an object image through a 
taking lens, and two or more focus detection areas provided in an imaging screen, An 
evaluation value calculating means which computes focus evaluated value based on a 
signal which passed through a filter circuit, It has a focusing operation means to which 
focusing operation of the taking lens is carried out based on focus evaluated value, 
and a predetermined space frequency band is set up for every focus detection area 
according to the MTF (modulation transfer function) characteristic of a taking lens. 

(7) A camera by invention of claim 7 sets up more narrowly than bandwidth of a 
predetermined space frequency band of a focus detection area where MTF is low 
bandwidth of a predetermined space frequency band of a focus detection area where 
MTF is high in the camera according to claim 6. 

(8) Invention this invention of claim 8 is characterized by a camera comprising the 
following. 

An image sensor which picturizes an object image through a taking lens. 
A filter circuit which passes a predetermined space frequency band of an imaging 
signal outputted from an image sensor corresponding to two or more focus detection 
areas provided in an imaging screen. 

An evaluation value calculating means which computes focus evaluated value based 
on a signal which passed through a filter circuit. 

A setting-out means to set up a predetermined space frequency band for every focus 
detection region according to the MTF (modulation transfer function) characteristic of 
a taking lens, and a focusing operation means, to which focusing operation of the 
taking lens is carried out based on focus evaluated value. 

(9) As for a setting-out means, a camera by invention of claim 9 sets up more 
narrowly than bandwidth of a predetermined space frequency band of a focus 
detection area where MTF is low bandwidth of a predetermined space frequency band 
of a focus detection area where MTF is high in the camera according to claim 8. 

(10) Invention this invention of claim 10 is characterized by a camera system 
comprising the following. 

The camera according to claim 8 or 9. 



An exchange type lens which is provided with a storage parts store the MTF 
characteristic of a taking lens is remembered to be and with which a camera is 
equipped. 

A detection means to detect the MTF characteristic memorized by storage parts 
store. 

(11) Invention this invention of claim 11 is characterized by a camera comprising the 
following. 

An image sensor which picturizes an object image through a taking lens. 

An evaluation value calculating means which computes focus evaluated value for 

every focus detection area based on each imaging signal outputted from an image 

sensor corresponding to two or more focus detection areas provided in an imaging 

screen. 

A weighting means which performs weighting to focus evaluated value of each focus 
detection area according to the MTF (modulation transfer function) characteristic of a 
taking lens. 

A focusing operation means to which focusing operation of the taking lens is carried 
out based on focus evaluated value by which weighting was carried out. 

(12) Invention this invention of claim 12 is characterized by a camera comprising the 
following. 

A lens applied part removable in an interchangeable lens which has MTF (modulation 
transfer function) information. 

A detection means to detect MTF information on an interchangeable lens with which a 
lens applied part was equipped. 

An image sensor which picturizes an object image through an interchangeable lens 
with which a lens applied part was equipped. 

An evaluation value calculating means which computes focus evaluated value for 
every focus detection area based on each imaging signal outputted from an image 
sensor corresponding to two or more focus detection areas provided in a photography 
screen, A weighting means which performs weighting to focus evaluated value of each 
focus detection area based on MTF information detected by a detection means, and a 
focusing operation means to which focusing operation of the taking lens is carried out 
based on focus evaluated value by which weighting was carried out. 

(13) As for a weighting means, a camera by invention of claim 13 sets up more greatly 



than weighting of a focus detection area where MTF is high weighting of a focus 
detection area where MTF is low in the camera according to claim 11 or 12. 
[0007] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described 
with reference to figures. Drawing 1 is a functional block diagram of AF (autofocus) 
digital camera by the 1 embodiment of this invention. 101 is an exchange-type taking 
lens and the taking lens 101 is provided with ROM (un-illustrating) the lens 
information about an open F value etc. was remembered to be. If the lens mount 
(un-illustrating) of a camera body is equipped with the taking lens 101, lens 
information will be read by the detector 121 by the side of a main part, and the storage 
parts store 1 123 will memorize. The taking lens 101 is a zoom lens and has a variable 
power lens for changing the focusing glass and focal distance for performing focal 
position regulation. The taking lens 101 is driven with the driver 1 13. That is, the driver 
113 has a zooming drive mechanism of a zoom lens and its drive circuit, and the focal 
drive mechanism of a focusing glass and its drive circuit, and is controlled by CPU1 12, 
respectively. 

[0008]The taking lens 101 carries out image formation of the object image on the 
imaging surface of the image sensor 103. The image sensor 103 is a photoelectric 
conversion image sensor which outputs the electrical signal according to the light 
intensity of the object image by which image formation was carried out on the imaging 
surface, and the solid state image pickup device of a CCD type or an MOS type is 
used. The image sensor 103 is driven by the driver 115 who controls the timing of 
signal extraction. It extracts between the taking lens 101 and the image sensor 103, 
and 102 is provided. The diaphragm 102 is driven by diaphragm drive mechanism and 
the driver 114 provided with the drive circuit. The imaging signal from the solid state 
image pickup device 103 is inputted into the analog signal processing circuit 104, and 
processing of correlation double sampling processing (CDS processing) etc. is 
performed in the analog signal processing circuit 104. The imaging signal processed in 
the analog signal processing circuit 104 is changed into a digital signal from an analog 
signal by A/D converter 1 35. 

[0009]In the digital signal processing circuit 106, various image processing, such as 
the contour and a gamma correction, is performed to the signal by which the A/D 
conversion was carried out. In the digital signal processing circuit 106, digital disposal 
circuits, such as a gain control circuit, an integrating circuit for AE, a luminance signal 
generating circuit, and a color-difference-signal generating circuit, are included. The 
buffer memory 105 is a frame memory which can memorize the data for the multiple 



frame picturized with the image sensor 1 03, and the signal by which the A/D 
conversion was carried out is once memorized by this buffer memory 1 05. In the 
digital signal processing circuit 106, each processing which read and mentioned above 
the data memorized by the buffer memory 105 is performed, and the data after 
processing is again memorized by the buffer memory 106. 

[0010]It is connected with the digital signal processing circuit 106 and the driver 113- 
115 grades, and CPU112 performs sequence control of camera operation. In the AE 
operation part 1121 of GPU112, an automatic exposure operation is performed based 
on the picture signal from the image sensor 103, and the operation of a white balance 
adjustment coefficient is performed in the AWB operation part 1 122. 2 kinds of band 
pass filter (BPF) 1124 A-1124B extracts the high frequency component of the zone 
according to each characteristic- based on the imaging signal in the focus detection 
area established in the imaging region. When two or more focus detection areas are 
set up, the signal in each focus detection area is read in order, and extracting 
processing for every focus detection area is performed by band pass filter (BPF) 1 1 24 
A-1124B. 

[001 1]The output of BPF1124 A-1124B is inputted into evaluation value operation 
part 1 125 A-1125B, respectively, and focus evaluated value is respectively computed 
by integrating with the absolute value of a high frequency component in each 
evaluation value operation part 1125 A-1125B. The AF operation part 1126 performs 
AF operation with contrast method based on such focus evaluated values. CPU1 12 
adjusts the focusing glass position of the taking lens 101 using the result of an 
operation of the AF operation part 1 1 26, and makes focusing operation perform. 
[0012]In the mountain-climbing AF camera concerning this invention, one focus 
detection area can be set up in the center of a photography screen, or two or more 
focus detection areas can be set up an axis top and out of an axis. When the focus 
detection area is provided on [ one ] the optic axis, two focus evaluated values are 
computed and are memorized by the AF operation part 1 126, respectively. Drawing 21 
is a figure explaining a multipoint focus detection area. Five focus detection areas of 
the fields U and D besides the axis which is [ prescribed distance ] perpendicularly 
separated from the fields R and L and optic axis besides the axis which is [ prescribed 
distance ] horizontally separated from the field C and optic axis on an optic axis are 
set to the photography screen 300. Each evaluation value operation part 1125 
A-1125B integrates with the absolute value of the high frequency component of the 
picture signal for focus detection which passed two kinds of band pass filters 
mentioned above every five focal distance fields of these. Integration in a focus 



detection area is called a part for an area inner product, and this integral value is 
focus evaluated value. Therefore, in a multipoint ranging camera, based on the area 
inner product part value often pieces, hill-climbing AF is performed by the AF 
operation part 1126, and focusing of the taking lens 101 is performed. 
[0013]In the final controlling element 116 connected to CPU112. The setting button 
1 164 for choosing the electric power switch 1161 for turning the power supply of a 
camera on and off, the full-press switch 1162 which is interlocked with a release 
button and turned on and off and the half-press switch 1 163, photographing mode, etc. 
is formed. Normal photographing mode, distant view photographing mode, figure 
photographing mode, sport photography, mode close-up photography mode, night view 
photographing mode, etc. which are mentioned later are one of the photographing 
modes set up with the setting button 1 1 64. Operation of these switches and buttons 
will input the signal according to the operation into CPU112. 

[001 4]1 19 is a battery and the voltage is detected by the voltage detector 120. 118 is 
a driver which drives the shutter 117. The filHn flash 122 for AF illuminates a 
photographic subject at the time of low-intensity. CPU1 1 2 has the storage parts store 
1123 and the timer 1127 with which various data is memorized. The timer 1127 is 
generally called a half^press timer, and it starts a count after the focus of the 
beginning after a power turn when half^-press operation of a release button is canceled, 
and so that it may mention later. The load which consumes electric power is stopped 
after a counting end, or it drives by power saving mode. 

[0015]Once the image data to which various processing was performed in the digital 
signal processing circuit 106 is memorized by the buffer memory 105, it is recorded on 
the external storage 111, such as a memory card, via record and the 
regenerative-signal processing circuit 110. When recording image data on the storage 
1 1 1, a data compression is generally performed by predetermined compression format, 
for example, a JPEG system. In record and the regenerative-signal processing circuit 
110, data decompression processing at the time of reading the image data 
compressed from the data compression and the storage 1 1 1 at the time of recording 
image data on the external recording medium 111 is performed. The interface for 
performing the storage 1 1 1 and data communications is also included in record and 
the regenerative-signal processing circuit 110. 

[0016]The monitor 109 is a liquid crystal display for displaying the picturized object 
image, and the image data currently recorded on the storage 1 1 1 is used also for a 
repeat display. In displaying a picture on the monitor 109, the image data memorized 
by the buffer memory 105 is read, and it changes digital image data into an analog 



video signal with D/A converter 108. And a picture is displayed on the monitor 109 
using the analog video signal. 

[0017]Two gestalten are shown in the display style to the monitor 109 of the object 
image picturized with the image sensor 103. One is a display style in case release 
operation is not performed, and it is a display style called the through drawing which 
indicates the object image repeatedly picturized with the image sensor 103 by 
updating one by one. Another is a display style called the frieze drawing which 
indicates the object image picturized with the image sensor 103 by predetermined 
time after the release operation of a camera. 

[0018]In contrast method, correlation is between the grade of the Japanese quince of 
an image, and contrast, and when a focus suits, focusing is performed using the 
contrast of an image becoming the maximum. The size of the high frequency 
component of an imaging signal can estimate the size of contrast. That is, BPF1124 
A-1124B extracts the high frequency component of an imaging signal, and let what 
integrated evaluation value operation part 1 125 A~1 125B with the absolute value of 
the high frequency component be focus evaluated value. This focus evaluated value 
turns into the maximum, when it focuses and contrast becomes the maximum. As 
mentioned above, the AF operation part 1126 performs AF operation based on this 
focus evaluated value. CPU1 12 adjusts the focusing glass position of the taking lens 
101 using the result of an operation of the AF operation part 1126, and makes 
focusing operation perform. 

[0019]«Explanation of operation» It ranks second and operation of a camera is 
explained based on drawing 2 ~ the flow chart often. One of the electric power switch 
1161 of drawing 1 will start processing of the flow shown in drawing 2 . In Step S100, 
measurement of the noise contained in the imaging signal of CCD 103 is performed. 
Drawing 9 and drawing 10 show the example of the processing performed at Step 
S100. Drawing 9 is the 1st example, and after it closes the shutter 117 of drawing 1 at 
Step S1001, it picturizes in S1002. Although object light is interrupted by the shutter 
117 and it does not enter on CCD103 at this time, from CCD103, the minute noise 
signal by dark current etc. is outputted. And the focus evaluated value based on the 
signal outputted from CCD 103 is computed, and the computed result is memorized by 
the storage parts store 1 1 23. This is called noise level deltaS. Then, the shutter 1 1 7 is 
opened in Step S1003. 

[0020]The 2nd example shown in drawing 10 shows the case where a noise level is 
measured at the time of adjustment of a camera. The shutter 1 17 is opened in Step 
S1 1 01 . A photograph is taken at Step S1 1 02, and focus evaluated value (noise level) is 



computed. The computed noise level is memorized by the storage parts store 1 1 23. 
Then, the shutter 117 is closed in Step S1103. 

[0021]The focus evaluated value computed at Step S1103 mentioned above can be 
called noise level to focus evaluated value. The curve LO of drawing 1 1 shows the 
focus evaluated value over each lens position of a focusing glass, and noise level 
deltaS is contained in the computed focus evaluated value. Below, what deducted 
noise level deltaS from the computed focus evaluated value is adopted as actual 
focus evaluated value. Thus, more exact focusing operation can be performed by 
removing a noise level from focus evaluated value. When there are two or more focus 
detection areas, noise level deltaS is deducted from the focus evaluated value 
acquired in each focus detection area. 

[0022]It returns to drawing 2 and read-out of the imaging signal from CCD103 and the 
A/D conversion of the imaging signal by A/D converter 135 are performed in Step 
S101. Photographic subject luminosity is computed by a picture signal being 
incorporated into the buffer memory 105 from the digital signal processing circuit 106, 
and the picture signal performing AE operation. In Step S102, it is judged whether the 
photographic subject luminosity computed by the AE operation part 1121 is below a 
predetermined level. That is, it is judged whether it is low-intensity. If photographic 
subject luminosity is judged in Step S102 to be below a predetermined level, it will 
progress to Step S103, and if judged with photographic subject luminosity being higher 
than a predetermined level, it will progress to Step S108. 

[0023]When it progresses step S103 from Step S102, in Step S103, it is judged 
whether gain setting is upper limit. The picture signal outputted from A/D converter 
135 in the digital signal processing circuit 106 is amplified by this gain. If judged with 
gain setting not being upper limit in Step S103, it will progress to Step S104 and one 
step of gain setting will be raised. For example, when ISO speed is set as 100, one step 
is raised and sensitivity is set as 200. Then, it returns from Step S104 to Step 102, 
and it is judged whether the photographic subject luminosity after gain setting change 
is below a predetermined level. If judged with gain setting being upper limit in Step 
S103 on the other hand (i.e., if judged with it being a final stage (for example, 800) of 
ISO speed), in Step S106, the filHn flash 122 for AF will be turned on. FilHn flash 
lighting is continued until focusing operation is completed. 

[0024]In continuing Step S106, it is judged whether frame rate setting out of the 
imaging signal outputted from CCD103 is a lower limit. If judged with it being a lower 
limit at Step S106, it will progress to Step S108, and if judged with it not being a lower 
limit, it will progress to Step S107. When it progresses to Step S107, after lowering 



one step of frame rates at Step SI 07, it returns to Step S102. That is, since 
photographic subject luminosity is low, a frame rate is lowered in Step S107, and 
storage time of CCD 103 is lengthened. Two or more setting out is beforehand 
prepared also about frame rate setting out like gain setting. In Step S108, a 
photocoupler etc. detect the absolute position of the taking lens 103, and the 
reference position of a lens is determined. 

[0025]The single AF mode (S-AF) which holds the focusing state until half press will 
be canceled, once AF operation is performed and it focuses, only when the half-press 
switch 1163 is half^pressed [the camera of this embodiment], It has the continuous 
AF mode (C-AF) to which AF operation is always performed regardless of half press. 
The change in these modes is performed by operating the setting button 1 1 64 of 
drawing 1 . In Step SI 09, if camera settings judge C-AF or S-AF and are judged to be 
S-AF, it will progress to Step S1 10. At Step S1 10, if it is judged whether it is half 
press and it is not judged with half press, it will return to Step S109, and if judged with 
half press, it will progress to Step S1 1 1. On the other hand, if judged with C-AF at 
Step S109, it will progress to Step S1 1 1. If a focusing glass is moved to an initial 
position at continuing Step S1 1 1, it will progress to Step S1 12 of drawing 3 . As an 
initial position, the infinity side endmost part position and a near side endmost part 
position are chosen. 

[0026]In processing from Step S1 12 of drawing 3 t o Step S1 15, the focus evaluated 
value in the lens position whole region is sampled. First, in Step S112, movement of 
the focusing glass of the taking lens 101 is started. For example, a lens position is 
moved to a near side endmost part position from the infinite distance side endmost 
part position. In Step S1 13, a part for the area inner product by the signal processed 
by BPF1 124A about the imaging signal in focus detection area is performed by the 
evaluation value operation part 1 125A, and the evaluation value operation part 1 125B 
performs a part for the area inner product by the signal processed by BPF1124B. 
Those results are matched with a lens sample position, respectively, and are 
memorized by the storage parts store 1 123, respectively. When there are two or more 
focus detection areas, focus evaluated value twice the number of a focus detection 
area is memorized. In Step S1 14, it is judged whether the lens position turned into a 
near side endmost part position. If judged with a near side endmost part position at 
Step S114, a step S1 15 progress lens drive will be suspended. On the other hand, if 
judged with it not being a near side endmost part position at Step S1 14, it will return 
to Step S1 13 and the operation and memory of focus evaluated value will be 
performed again. Therefore, focus evaluated value is memorized by the storage parts 



store 1 123 by processing of Steps S1 12-S1 15 for every sample position between the 
near side endmost part position < — > infinite distance side endmost part positions of a 
focusing glass. 

[0027]Moving the focusing glass of the taking lens 101 to the infinite distance side 
endmost part position from a near side endmost part position, the image of the focus 
detection area was captured for every predetermined sampling time, and focus 
evaluated value was computed. However, movement of a lens is once stopped in each 
lens position, and focus evaluated value may be computed by incorporating the 
picture signal for focus detection each time. 

[0028]ln Step S116, predetermined weighting processing is performed to each 
computed focus evaluated value. Drawing 12 and 13 are the figures showing an 
example of weighting. Drawing 12 is a figure showing the curve of weighting, a 
horizontal axis shows a lens position and the vertical axis shows dignity. The starting 
point side of a horizontal axis is an infinite distance endmost part position, and those 
for horizontal-axis Masakata are near side endmost part positions. The weighting 
curve of drawing 1 2 is related with an AF mode which gives priority to the 
photographic subject of a near side endmost part position, sets dignity of a near side 
endmost part position to 1, and it is the straight line that dignity becomes small, so 
that it is on an infinite distance side. 

[0029]It will be amended by focus evaluated value like the curve L2 if it carries out to 
focus evaluated value as shows weighting shown in drawing 1 2 w ith the curve L1 of 
drawing 1 3 . Since focus evaluated value is discontinuous data, the curve L1 and L2 
are presumed with interpolation. Both the curve L1 and L2 have two peaks, and the 
focus evaluated value of the infinite distance side peak P2 of the curve L1 is larger 
than the peak P1 by the side of near. On the other hand, in the focus evaluated value 
curve L2 after weighting, the direction of the focus evaluated value of the peak P1 1 by 
the side of near is larger than the infinite distance side peak PI 2. Therefore, when 
focus evaluated value chooses the lens position used as the maximum as a focusing 
position, the peak P1 1 by the side of near will be chosen. Thus, the weighting curve of 
drawing 1 2 is weighting suitable for near photography of close-up photography 
photography, portrait photographing, etc. 

[0030]When multidata input of the focus detection area is carried out like drawing 21 , 
weighting can be carried out as follows. 

** Carry out biggest weighting to the focus evaluated value of the center-section 

focus detection area C at the time of figure photographing mode. 

** When forming further the attitude detection sensor which detects a camera 



attitude, perform weighting to two or more focus detection areas according to the 
camera attitude detected. For example, at the time of figure photographing mode, 
weighting to the focus evaluated value of the circumference focus detection area U 
located in the perpendicular upper part side of the center-section focus detection 
area C and its field is enlarged based on the camera attitude detected by the attitude 
detection sensor. 

[0031]The weighting curve of drawing 14 shows other examples, and is a weighting 
curve at the time of distant view photographing mode. The weighting curve is changing 
stair-like bordering on the lens position xl, and the dignity by the side of near is small 
to the dignity by the side of infinite distance rather than the lens position xl. Drawing 
1 5 shows the weighting curve in the case of the flash photographing mode which uses 
a flash device, and enlarges dignity by the side of near bordering on lens position x2 
contrary to distant view photographing mode. Lens position x2 is set up according to 
the range of the illumination light depending on the guide number of a flash device. 
[0032]It returns to drawing 3 and it is judged in Step S1 17 whether the focus 
evaluated value A at the time of using BPF1 1 24A is larger than the lower limit in which 
focusing operation is possible. If judged with it being larger than a lower limit at Step 
S1 1 7, it will progress to Step S1 18, and if judged with it being below a lower limit, it will 
progress to Step S121. When it progresses to Step S121 from Step S117, in Step 
S1 21 , it is judged whether the focus evaluated value B at the time of using BPF1 1 24B 
to which center frequency or bandwidth is set unlike BPF1 124A is larger than the 
lower limit in which focusing operation is possible. If judged with it being larger than a 
lower limit at Step SI 21, it will progress to Step S1 18, and if judged with it being below 
a lower limit, it will progress to Step S122. In Step S122, since it is below a lower limit 
in any [ of the focus evaluated values A and B ] case, a photographic subject moves to 
the lens position which judged that it was low contrast and was able to define the 
focusing glass beforehand. 

[0033]When it progresses to Step S1 18 from Step S117 or Step S121, the maximum 
near peak is chosen based on the focus evaluated value A or B exceeding a lower limit. 
For example, case [ whose evaluation value is / like the curve L2 of drawing 13 ] , the 
lens position of the peak P1 1 is chosen as the maximum near peak. In Step S1 19, a 
focusing glass is moved to the lens position of the maximum near peak selected at 
Step S1 18. After lens movement, at Step S120, the focus evaluated value after lens 
movement is calculated, and it reconfirms that it is in a focusing state. 
[0034]When multidata input of the focus detection area is carried out like drawing 21 , 
all the evaluation values A judge that are larger than a predetermined value in Step 



S1 17 are memorized. In Step S121, all the evaluation values B judge that are larger 
than a predetermined value are memorized similarly. And when two or more evaluation 
value A or B exists, the focus detection area which has a peak is most chosen as the 
lens position by the side of near in those focus evaluated values. 
[0035]Subsequently, in Step S123 of drawing 4 , AF mode setting out of a camera 
judges C-AF or S-AF. If judged with C-AF in Step S123, it will progress to Step S130 
of drawing 5 , and if judged with S~AF, it will progress to Step S124. First, in S-AF (i.e., 
when it progresses to Step S124 from Step SI 23), it explains. In Step S124, AF lock is 
carried out in the focusing position checked at Step S120. 

[0036]If AF lock is carried out at Step S124, the flag which expresses a release 
authorized state with continuing Step SI 25 will be set. When one [ the full-press 
switch 1 162 ], photographing operation will be started if the release permit flag is set. 
In Step S126, if it judges whether the half^press switch 1163 is one, and the half 
pressed state is continued and it is judged with YES, it will progress to Step S127, a 
half pressed state is canceled, and if judged with NO, it will progress to Step S129. 
When it progresses to Step S127 from Step S126, in Step S127, it is judged whether 
the full-press switch 1 1 62 is one. If judged with YES at Step SI 27, after progressing 
to Step S128 and performing photographing operation, it will return to Step S123. On 
the other hand, when it progresses to Step S129 from Step S126, in Step S129, AF 
mode setting out judges C-AF or S-AF. If judged with C-AF at Step S129, it will 
return to Step S123, and if judged with S-AF, it will return to Step S109 of drawing 2 . 
[0037]Next, the case where the camera is set as C-AF and progresses to Step S130 
of drawing 5 f rom Step S123 is explained. The count of the timer 1127 of drawing 1 is 
started in Step S130. Subsequently, the drive of a focusing glass is suspended at Step 
S131. One [ the half-press switch 1 163 ] is judged in Step S132. If judged with 
progressing to Step S133 and not being haH^pressed, if judged with the one [ the seal 
aggressiveness switch 1163 ] in Step S132, it will progress to Step S138. 
[0038]While the hahFpress switch 1163 has been OFF, when it progresses to Step 
S138 from Step S132, the reference variation of the focal criticism evaluation value at 
the time of the time interval of a reboot and a reboot being performed in Step S138 is 
set up according to a photographing condition etc. Although there is a thing as shown 
in the following (a) - (h) as conditions, on conditions without the necessity of 
rebooting and performing AF operation frequently as a fundamental view, a time 
interval and a reference variation are set up greatly. As a result, consumption of the 
battery by rebooting frequently can be reduced, (a) Setting out of - (h) may adopt 
these all, and it may choose arbitrarily and it may set them up. 



[0039](a) There is almost no motion of photographing mode, for example, a 
photographic subject, or in little distant view photographing mode and figure 
photographing mode, since there is dramatically little change of the peak position of 
focus evaluated value, it sets up a time interval and a reference variation more greatly 
than normal photographing mode. On the contrary, since the peak position of focus 
evaluated value changes easily a lot, in the case of sport photographing mode with a 
quick motion of a photographic subject, a time interval and a reference variation are 
set up smaller than normal photographing mode, and a reboot is made to be carried 
out to it frequently. In close-up photography mode or night view photographing mode, 
a time interval and a reference variation are set up more greatly than normal 
photographing mode. 

[0040] (b) Since depth of field becomes deep so that it is got blocked, so that the 
diaphragm value diaphragm value of the diaphragm 102 is enlarged, and it extracts 
small, set up a time interval and a reference variation greatly, so that a diaphragm 
value is large. 

(c) Set up a time interval and a reference variation greatly, so that photographic 
subject luminosity photographic subject luminosity becomes small. For example, when 
photographic subject luminosity becomes smaller than a predetermined value, a time 
interval and a reference variation are set up greatly. 

[0041 ](d) When taking out an imaging signal from record pixel number CCD 103, the 
case where image processing of the signal of all the pixels is taken out and carried out, 
and a pixel may be thinned out and taken out. The record pixel number at the time of 
thinning out a pixel becomes less than the full-sized pixel number of CCD103. For 
example, when a full-sized pixel number is 2048x1536, by thinning out, a record pixel 
number can be set to 1024x768 (XGA size), or it can be referred to as 640x480 (VGA 
size). Then, when there are few record pixel numbers from which a definition falls, a 
time interval and a reference variation are set up greatly. Apart from a record pixel 
number, a time interval and a reference variation may be set up according to a 
compression ratio. For example, when a compression ratio is high, compared with the 
case where it is low, a time interval and a reference variation are set up greatly. 
[0042](e) Set up a time interval and a reference variation greatly, so that battery 
voltage battery voltage becomes low. For example, when battery voltage becomes 
smaller than a predetermined value, a time interval and a reference variation are set 
up greatly and consumption of a battery is controlled. 

[00431(f) Since an open F value will also change along with it if zooming operation of 
the open F value taking lens 101 of the taking lens 101 is performed, set up a time 



interval and a reference variation greatly, so that an open F value is large. Also in a 
single focus lens, since open F values differ for every lens, a time interval and a 
reference variation are changed according to the F value of the lens with which it was 
equipped. The same may be said of the case of the camera of a lens integral type. 
[0044](g) The more the focal distance of the focal distance taking lens of a taking lens 
excels, the more shorten a time interval. When a focal distance is long, a lens can be 
changed into the state where the focus suited as much as possible, 
(h) Set up a time interval and a reference variation greatly, so that the lapsed time 
lapsed time clocked by the timer 1127 becomes long. 

[0045]Below, the case where a time interval and a restarting level are set up 
according to the lapsed time of the timer 1 127 is explained to an example. The setting 
method in the case of other conditions is mentioned later. Drawing 16 is a figure 
showing the relation between lapsed time and a restart time interval. For example, 
when lapsed time is less than 30 seconds, a time interval is set as 1 second, and when 
lapsed time is less than 60 seconds 30 seconds or more, a time interval is set as 2 
seconds. Whenever lapsed time becomes 30 seconds long similarly, a time interval 
becomes 1 second long. That is, the frequency of a reboot decreases as lapsed time 
becomes long. Drawing 17 is a figure showing the relation between lapsed time and 
evaluation value variation. The reference variation deltaa2 after lapsed time t1 is set 
up more greatly than the reference variation deltaal in below lapsed time t1. 
Therefore, the direction after lapsed time t1 becomes is hard to be rebooted. As 
shown in drawing 18 , reference variation deltaa (=deltaa1, deltaa2) is set up like 
deltaa=K1 and y to peak value y at the time of a focus. K1 is a becoming constant 
KK1. 

[0046]Subsequently, at Step S139, it is judged whether a reboot is required. The 
example of this judgment method is shown in drawing 6 - drawing 8 . In the example 
shown in drawing 6 , it is judged whether a reboot is required by whether restart time 
interval deltat shown in drawing 1 6 passed. If judged with deltat not having passed in 
Step S139, it will return to Step S131, and if judged with deltat having passed, it will 
progress to Step S140. In the example shown in drawing 7 , Step S139 of drawing 5 
comprises two processings of Step S1391 and Step S1392. Calculation of focus 
evaluated value is always performed based on the signal outputted from CCD 103, and 
it is judged in Step S1391 whether in more than reference variation deltaa, the focus 
evaluated value always computed changed to the focus evaluated value peak 
memorized by the storage parts store 1 1 23. 

[0047] Drawing 19 is a figure showing the temporal change of focus evaluated value, a 



vertical axis is focus evaluated value, and a horizontal axis is time. A lens is moved to 
the peak position of focus evaluated value, and a lens drive is suspended in time t2. If 
a photographic subject moves after time t2 f focus evaluated value will change like L21 
or L22. And if it judges that focus evaluated value changed in more than reference 
variation deltaa at Step S1391 of drawing 7 , it will progress to Step S140 of drawing 5 , 
and if judged with change being smaller than reference variation deltaa, it will progress 
to Step S1392. In Step SI 392, if judged with progressing to Step S140 and not having 
passed, if it judges whether restart time interval deltat passed and is judged with 
having passed, it will return to Step S131. 

[0048] Drawing 8 is a figure showing the 3rd example of the judgment method, and 
Step S139 comprises two processings of Step S1393 and Step S1394. In Step SI 393, 
if judged with progressing to Step SI 394 and not having passed, if it judges whether 
restart time interval deltat passed and is judged with having passed, it will return to 
Step S131 . In Step S1 394, it is judged whether in more than reference variation deltaa, 
the present focus evaluated value changed to the focus evaluated value peak 
memorized by the storage parts store 1123. If judged with not progressing and 
changing to Step SI 40 if judged with more than reference variation deltaa having 
changed in Step S1394, it will return to Step S131. Reference variation deltaa used at 
Step S1391 and Step S139 is deltaal until the lapsed time of the timer 1 127 is set to 
t1, as shown in drawing 1 7 , and if lapsed time is set to t1, it will change to deltaa2. 
[0049]If it is judged with a reboot being required in Step S139 and progresses to Step 
S140, in Step S140, well-known mountain-climbing focusing operation will be 
performed. Drawing 20 is a figure explaining the concept of mountain-climbing 
focusing operation, and L3 shows the focus evaluated value curve which will be 
obtained to the photographic subject. x3 is a lens position at the time of a 
mountain-climbing start, and the focus evaluated value at that time is y3. If focusing 
operation is started, a lens will be moved to the near side, for example, and focus 
evaluated value will be computed, since the acquired focus evaluated value is larger 
than the focus evaluated value at the time of the lens position x3 in the case of 
drawing 20 , the focusing position P is in the near side — a thing judging is carried out. 
Thus, when focus evaluated value moves a lens in the direction which becomes large, 
if the focusing position P is passed, focus evaluated value will decrease. At this time, 
since the value is y4, the greatest thing in the computed focus evaluated value 
presumes lens position P at that time to be a focusing position, and focus evaluated 
value moves a lens to the position of y4. In mountain-climbing focusing operation 
processing of Step S140, it is not necessary to carry out by performing weighting 



according to a focusing glass position like Step S116. 

[0050]In continuing Step S141, it is judged whether the focusing position was found 
and the focus was completed. Since a focusing position is not necessarily found by 
mountain-climbing operation of Step SI 40, if judged with the ability to have not 
focused, it will progress to Step SI 42, a focusing glass will be moved to a prescribed 
position, and it will return to Step S131 after that. On the other hand, if judged with a 
focus at Step S141, it will return to Step SI 31. The focus evaluated value data 
memorized by the storage parts store 1 1 23 is transposed to the focus evaluated value 
data obtained on the occasion of mountain-climbing focusing operation. The focus 
evaluated value at the time of the scan all over the districts memorized at Step S1 13 
is memorized to a field different from mountain-climbing AF. 

[0051]Qn the other hand, when it progresses to Step SI 33 from Step SI 32, in Step 
S133, ****** [ focus evaluated value / in a release allowable range ] is judged. As 
shown in drawing 18 , a release allowable range points out the range from y-deltab to 
y+deltab to peak value y. deltab is set to deltab=K2 and y. K2 is a becoming constant 
K2<K1. It is the range of the focal evaluation positions where the reboot which below 
y-deita a and more than y+delta a mention later is performed to peak value y. 
[0052]If focus evaluated value is judged at Step S133 to be inside of a release 
allowable range, it will return to Step S124 of drawing 4 , and if judged with the outside 
of a release allowable range, the same mountain-climbing operation as Step S140 
which he followed to Step S134 and was mentioned above will be performed. In Step 
S135, it is judged whether it has focused by mountain-climbing operation like Step 
S141. If judged with it having progressed to Step S124 of drawing 4 , and were not able 
to focus, when judged with the togus at Step S135, it will progress to Step S136 and a 
lens will be moved to a prescribed position. Then, it progresses to Step S124 of 
drawing 4 . 

[G053]In the embodiment mentioned above, as shown in drawing 18 , when focus 
evaluated value separated from the range of prescribed width 2deltaa centering on the 
evaluation value peak y, it was made to reboot. This is for rebooting the focusing 
operation by the AF operation part 1 1 26, when pan [ of the camera ] is carried out, 
composition is changed and focus evaluated value increases. However, only when an 
evaluation value becomes smaller than the level of y-delta a, it may be made for the 
direction to which focus evaluated value becomes large to reboot without rebooting. 
Also about a release allowable range, it is the same and the level of y-delta b is used 
as a release permission level, and it may be made to permit release when focus 
evaluated value is more than the level. 



[0054]As mentioned above, since a restart time interval and width 2deltaa are 
changed and he is trying for a reboot interval to become long in being a photographing 
condition in which change of a focusing position is comparatively small, and a 
photographing condition which is not comparatively severe, the battery consumption 
by reboot can be reduced by this embodiment. Since he is trying for a reboot interval 
to become long also when battery capacity falls and voltage falls, the same effect can 
be acquired. 

[0055]The release allowable range mentioned above as well as the time interval and 
reference variation which are reboot terms of the license can be changed according to 
various kinds of photographing conditions. For example, it is as follows. 
[0056](a) Since there is almost no motion of photographing mode, for example, a 
photographic subject, or priority is given to a focus in little distant view photographing 
mode and figure photographing mode, or close-up photography mode, set up a release 
allowable range more narrowly than normal photographing mode. On the contrary, 
release permission is made easy to set up a release allowable range more widely than 
normal photographing mode, and to come out of, since he would like to give priority to 
release in the case of sport photographing mode with a quick motion of a photographic 
subject. 

[0057](b) Set up a release allowable range widely, so that a diaphragm diameter is so 
small that [ that is, ] a diaphragm value is large since depth of field becomes deep so 
that the diaphragm value diaphragm value of the diaphragm 102 is enlarged, 
(c) Set up a release allowable range widely, so that photographic subject luminosity 
photographic subject luminosity becomes small. For example, the photographic 
subject is dark when photographic subject luminosity becomes smaller than a 
predetermined value. In this case, since it is necessary to lengthen storage time of 
CCD and the read-out rate of a signal falls, if it reboots, it will take time by focus. So, 
in such conditions, it is hard to reboot and carries out, and in order to make release 
permission easy to carry out, a release allowable range is set up widely. 
[0058](d) When there are few record pixel numbers to which a definition falls from 
record pixel number CCD103 according to the record pixel number which has an 
imaging signal taken out, set up a release allowable range widely. Apart from a record 
pixel number, a release allowable range may be set up according to a compression 
ratio. For example, when a compression ratio is high, compared with the case where it 
is low, a release allowable range is set up widely. 

[0059](e) Since an open F value will also change along with it if zooming operation of 
the open F value taking lens 101 of the taking lens 101 is performed, set up a release 



allowable range widely, so that an open F value is large. Also in a single focus lens, 
since open F values differ for every lens, a release allowable range is changed 
according to the open F value of the lens with which it was equipped. The same may 
be said of the case of the camera of a lens integral type. 

(f) a release allowable range is narrowed, so that the lapsed time lapsed time clocked 
by the timer 1 1 27 is long — set up. 

[0060]By an above embodiment, after focusing after one of the half-press switch 
1 163, the case where locked AF and the lens was being fixed as shown in Step SI 24 
of drawing 4 w as explained. However, it is not necessary to fix a lens depending on the 
case. The procedure in that case is shown in drawing 22 as a 2nd embodiment. The 
procedure of drawing 22 is transposed to the procedure of drawing 5 . Therefore, in the 
procedure of drawing 22 , the processing which returns from of drawing 5 t o Step 
SI 24 is omitted. 

[0061 ]In drawing 22 , the same numerals are given to the same step as drawing 5 f and 
a point of difference is mainly explained. If the hali^press switch 1 1 63 is judged at 
Step S132 to be OFF, in Step S501, the full-press switch 1162 will judge in one. If the 
full-press switch 1 162 is one, photographing operation processing will be performed at 
Step S502, and it will return to Step S123 of drawing 4 . When the full-press switch 
1162 is OFF, it progresses to Step S503, and reference variation deltaa is set as 
deltaa11, and it progresses to Step S139. 

[0062]On the other hand, if the half-press switch 1 163 is judged at Step S132 to be 
one, a half^press timer will be started in Step S504. Subsequently, if the full-press 
switch 1 162 is judged at Step S505 to be one, photographing operation processing will 
be performed at Step S502, and it will return to Step S123 of drawing 4 . When the 
full-press switch 1162 is OFF, it progresses to Step S506, and reference variation 
deltaa is set as deltaa12 «deltaa11), and it progresses to Step S139. Focusing 
operation is made easy to make reference variation deltaa small and to reboot, since 
there is volition to photo when one [ the half^press switch 1163 ]. Thereby, a 
photograph can be taken after the focus has suited with the photographic subject. 
Since there is no volition to photo on the contrary when the half-press switch 1 1 63 is 
OFF, focusing operation is made hard to reboot and consumption of a battery is 
controlled. 

[0063]When it is not able to focus in spite of mountain-climbing focusing operation at 
Step S141, a focusing glass is moved to a prescribed position at Step S142. And when 
not judged with the hal^press timer having passed the deadline of at Step S507, 
turning on and off of the full-press switch 1 162 is judged at Step S507. If the 



full-press switch 1162 is one, photographing operation processing is performed at 
Step S502, and it returns to Step S123 of drawing 4 . If judged with having passed the 
deadline of at Step S507, it will shift to the processing accompanying half-press 
timer—off. 

[0064]In the mountain-climbing AF camera by this invention, as drawing 21 explained, 
five focus detection areas can be set up. The light flux which enters into five focus 
detection areas is light flux which passes through the field where the taking lenses 
101 differ, respectively, and is the light flux in which the MTF (modulation transfer 
function) characteristic peculiar to the taking lens 101 was reflected. The MTF 
characteristic of an interchangeable lens shows the tendency which changed with 
spatial frequency (10 [ // mm ] of drawing 23 , and 40 [/(mm etc.) ]), or directions 
while becoming small as are shown in drawing 23 , and image height becomes high. That 
is, MTFs of the taking lens 101 corresponding to the axis top focus detection area C, 
the focus detection areas R and L outside a lateral axis, and the focus detection areas 
U and D outside a normal axis differ, respectively. It explains with reference to drawing 

24 in which the MTF characteristic in one certain spatial frequency is shown. As for 
MTF of the focus detection area C on an axis, MTF of Mrl and the focus detection 
areas U and D outside a normal axis of MTF of Mc and the focus detection areas R 
and L outside a lateral axis is Mud. 

[0065]As the column of conventional technology explained, when performing focus 
detection to a uniform reference pattern, the transmissivity of a focus detection area 
serves as the different characteristic depending on the MTF characteristic. Drawing 

25 shows the relation between spatial frequency and transmissivity by making each 
focus detection area into a parameter. Thus, the focus evaluated values to calculate 
differ from the spatial frequency characteristics for every focal distance field differing 
in each focus detection area. Then, the digital filter coefficient of a band pass filter is 
switched for every field. Correctly, AF accuracy by the focus evaluated value resulting 
from the MTF characteristic is raised by switching to every fields C, fields R and L, 
and fields U and D and using three kinds of digital filter coefficients. 
[0066]Three kinds of digital filter coefficients are switched as follows. In ROM of the 
taking lens 101, the MTF characteristic peculiar to the taking lens 101 as shown in 
drawing 24 is memorized. The camera side provides an electric contact in the lens 
applied part equipped with a taking lens, and detects the MTF characteristic data of 
ROM via this point of contact. In the storage parts store 1 123 of the camera body, the 
table of the digital filter coefficient to MTF is memorized. In the camera body side, a 
digital filter coefficient is set as BPF1 124 A-1 124B according to the flow chart of 



drawing 26 . 

[0067]In Step S201, the MTF characteristic of drawing 24 is read from ROM of the 
taking lens 101. In Step S202, MTF is computed from the image height of the 
circumference focus detection area besides an axis. In Step S203, the digital filter 
coefficient to this computed MTF is read from the table of the storage parts store 
1 123 of CPU 1 12. In Step S204, the read digital filter coefficient is set as BPF1 124 
A-1124B. 

[0068]Suppose that focus evaluated value was temporarily calculated using the same 
filter to the same photographic subject. In this case, as shown in drawing 27 , 
compared with the output L101 of a center focus detection area, the output L1 02 of a 
circumference focus detection area declines. 

[0069]Then f when calculating focus evaluated value about the focus detection area C 
on an axis so that the focus evaluated value of the focus detection area C on an axis 
may serve as the characteristic shown as the solid line L102 of drawing 27 , the digital 
filter coefficient of BPF1 124 A-1 124B is set up. Thus, by changing the BPF 
characteristic, when comparing the focus evaluated value of two or more focus 
detection areas, the influence of the MTF characteristic can be removed. Change of 
the BPF characteristic by a digital filter coefficient is equivalent to narrowing the 
bandpass zone. 

[0070]In the camera for which the taking lens 101 is unexchangeable, the focal 
distance field which chooses BPF 1-3 used for drawing 28 according to a flow chart 
and which computes focus evaluated value at Step S301 is judged. If judged with the 
center focus detection area C, it will progress to Step S302 and BPF1 will be chosen. 
If judged with the up-and-down focus detection areas D and U, it will progress to Step 
S302 and BPF2 will be chosen. If judged with the right-and-left focus detection areas 
R and L, BPF3 will be chosen at Step S303. A digital filter coefficient which filters the 
picture signal of a predetermined spatial frequency band different, respectively is 
beforehand set to these BPF(s) 1-3. Since the MTF characteristic of a lens changes 
also with the focal distance of the taking lens 101, it is preferred to set up a digital 
filter coefficient in consideration of a focal distance. 

[0071]Instead of changing a digital filter coefficient, as shown in drawing 29 , area of a 
circumference focal distance field may be enlarged according to the MTF 
characteristic. Also in this case, the MTF characteristic is read from ROM of an 
exchange type lens, and MTF according to image height, for example, Mrl, and Mud of 
a focus detection area are read. And the size of a focus detection area is set up 
according to the size of MTF. In the case of the non-exchanging formula lens, the size 



of the circumference focus detection area is determined beforehand. The focus 
detection area R, L, and U and the center of D are the same as the focus detection 
area R, L, and U of drawing 21 , and the center of D. 

[0072]Or focus evaluated value may be computed by the size of a focus detection 
area making the digital filter coefficient of BPF the same, and the correction factor 
(weighting factor) according to the reciprocal of the MTF characteristic may be 
multiplied by the computed result. If it puts in another way, MTF will set up weighting 
of a low focus detection area more greatly than weighting of the focus detection area 
where MTF is high. 

[0073]Reboot operation of the focusing glass in the camera which has the multipoint 
ranging area shown in drawing 21 is explained. In Step S138 of drawing 5 , drawing 7 
and drawing 8 explained an example which will reboot if reference change amount 
deltaa which is a restarting level range is set up and focus evaluated value separates 
from reference change amount deltaa at Step S139 according to various 
photographing conditions, this monitors the focus evaluated value in the preselected 
focus detection area always — a line — things are made. However, when it has 
multipoint ranging area, it can be made to reboot with the following algorithms. 
[0074]** When any one of the focus evaluated values computed after the end of 
focusing operation to each focus detection area other than the selected focus 
detection area carries out specified quantity change. 

** When predetermined changes above comparatively after the end of focusing 
operation to the focus evaluated value by which any one of the focus evaluated values 
of each focus detection area other than the selected focus detection area was 
computed to the selected focus detection area. 

** When predetermined changes [ any one of the focus evaluated values of each 
focus detection area other than the selected focus detection area ] above 
comparatively after the end of focusing operation. 

** When any one of the absolute values of the focus evaluated value of each focus 
detection area other than the selected focus detection area carries out specified 
quantity change after the end of focusing operation. 

[0075]Thus, since it was made to reboot focusing operation when there were two or 
more focus detection areas and the focus evaluated value in focus detection areas 
other than the focus detection area chosen fluctuated, a focus can be made easy to 
carry out to a major object. 

[0076]In the embodiment described above, although the digital camera of the 
interchangeable lens system was explained to the example, the digital camera of a 



lens integral type may be sufficient. If a photographic subject is picturized with an 
image sensor and AF is performed with contrast method, this invention is applicable 
also to a silver salt film camera. This invention is applicable also to a single focus lens. 
[0077]Although the focusing operation means was constituted from the driver 113 
which drives the AF operation part 1 126 and the taking lens 101 and BPF1 124A, B, 
the integration circuit 1125A, and B constituted the evaluation value calculating 
means from the embodiment described above, As long as the characteristic function 
of this invention is satisfied, the thing of various modes can be used for these each 
means. Although a storage parts store is constituted from a ROM in the taking lens 
101 and the data of ROM was detected from the electric contact which formed the 
detection means in the lens applied part which equips a camera body with a taking 
lens, the MTF characteristic may also be read with methods other than this. 
[0078] 

[Effect of the Invention]As explained above, according to this invention, focus 
evaluated value was computed according to MTF of the taking-lens field through 
which focus detection light flux passes. Therefore, focusing operation is controllable 
by the focus evaluated value which removed the influence of MTF. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a functional block diagram of AF digital camera by this invention. 

[Drawing 2] It is a flow chart which shows operation of a camera. 

[Drawing 3] It is a flow chart which shows processing following the flow chart of 

drawing 2 . 

[Drawing 4] It is a flow chart which shows processing following the flow chart of 
drawing 3 . 

[Drawing 5] It is a flow chart which shows a series of processings when judged with 
C-AF at Step S123 of drawing 4 . 

[Drawing 6] It is a figure showing the 1 st example of concrete processing of Step S1 39. 
[Drawing 7] It is a figure showing the 2nd example of concrete processing of Step S1 39. 
[Drawing 8] lt is a figure showing the 3rd example of concrete processing of Step S1 39. 
[Drawing 9] It is a flow chart which shows the 1st example of the noise measurement 
in Step S100 shown in drawing 2 . 



[Drawing 10] It is a flow chart which shows the 2nd example of the noise measurement 
in Step S100 shown in drawing 2 . 

[Drawing 1 1] It is a figure which attaining to with the focus evaluated value curve LO 
and in which showing noise level deltaS. 

[Drawing 12] It is a figure showing the 1st example of a weighting curve. 

[Drawing 13] It is a figure showing the focus evaluated value curve before and behind 

weighting processing. 

[Drawing 14] It is a figure showing the weighting curve in the case of distant view 
photographing mode. 

[Drawing 15] It is a figure showing the weighting curve in the case of flash 
photographing mode. 

[Drawing 16] It is a figure showing the relation between lapsed time and a restart time 
interval. 

[Drawing 17] It is a figure showing the relation between lapsed time and evaluation 
value variation. 

[Drawing 18] It is a figure explaining a release allowable range. 

[Drawing 1 9] it is a figure showing the temporal change of focus evaluated value. 

[Drawing 20] I t is a figure explaining the concept of mountain-climbing focusing 

operation. 

[Drawing 21] It is a figure showing two or more focus detection areas set as the 
photography screen. 

[Drawing 22]I t is a flow chart which shows the procedure corresponding to the 
procedure of drawing 5 of the 2nd example. 

[Drawing 23] It is a figure explaining the image height-MTF characteristic of a taking 
lens when spatial frequency is made into a parameter. 

[Drawing 24] It is a figure explaining the image height-MTF characteristic of a taking 
lens to specific spatial frequency. 

[Drawing 25] It is a figure showing a spatial frequency-transmissivity characteristic 
when a focus detection area is made into a parameter. 

[Drawing 2 6] It is a figure explaining the procedure set as the photography screen of 
setting up a digital filter coefficient for two or more focus detection areas of every. 
[Drawing 27] It is a figure explaining the focus evaluated value acquired by performing 
filtering according to the MTF characteristic of the taking lens. 

[Drawing 28] It is a figure explaining the procedure which was set as the photography 
screen and which chooses BPF for two or more focus detection areas of every. 
[Drawing 29] It is a figure explaining the area of the focus detection area according to 



the MTF characteristic of the taking lens. 
[Description of Notations] 

101 Taking lens 

102 Diaphragm 

103 CCD 

104 Analog signal processing circuit 
106 Digital signal processing circuit 
112 CPU 

113-115,118 Driver 

116 Final controlling element 

119 Battery 

1 20 Voltage detector 
1 35 A/D converter 

1 161 Electric power switch 

1 162 Full-press switch 

1163 Half-press switch 

1 1 64 Setting button 

1 1 23 Storage parts store 

1 1 24 A-1 1 24B Band pass filter 

1125 A-1125B Evaluation value operation part 

1126 AF operation part 

1127 Timer 
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itZ'ifo • n y h hO^N4aWMi-9^)iKW«R* 
(VjvMzS: *) ftmi-& Z t S o -T5r^% s bpf 

H24A, ii24mz^wm^<nmmm&* 

ttffiL. SPMfl^SK 1 1 2 5 A , 112 5 BTiSiSJS 

StefcfciSi:**. maUfcidC, af«k»i i 2 
6 {4 <r <o;#j£J¥M1£^v ^AFis^^ cpu 

1 1 2l4AF8t»Kl 1 2 6<50S(»^SrfflV^T«»I^ 
[0019] «ISf^HB» ^V^T\ 02-1 OcO^O- 

^-htat^v^^9<oij*tKWf*. eii 

Oj!lffl3&*HJ&5il&o XrvXS l o 0Ti4. CCD l 
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0 3 commm^tftt y 4 x<7>m&im-hix& . m 

9&kTfmi 0M\ Xfy7°S 1 0 OTfrfcftSJt&Htf) 

T77S 1001t@1^7^1 1 7tHfcfc« 
fc. S1002fctJ^TJI«*Sa. £<Dfc§ s 8£?tic 
3(31^^*1 17fc3g£>*rCCCDl 0 3±fcAltL 
&vW, ccd i o 3*»felinwaRPfc iiflWvSr-/^ 

Xfi^atfj^ft*. *LT. CCD10 3H{ilA§ 
UEttff 112 3 fciE«3*l& o i*Lt y -f Xl^/WA 
*1 1 7£W<. 

[00 2 0] HI 0fc^rH2^fflM. tfy^HSSH* 
S 1 1 0 lfcSWt$/*y* 1 1 7*BB<. Xx*y7°S 

1 1 o 2-cswu fuftVFtttt (y-fxi^vw £sm 
n&^pszyj xuKA4$mmi 1 2 3-eaat 

XfvTS 1 1 0 3m^yt7^ 

1 

[002 1] JJELfcX-r vT'S 110 3VX0iZ1Vk 

&«> Hi l^MgLOfi:?*— *yy/i/yx<?)#l/y 
j&fftflHBfcfi: 7 4 Xl"^ a S *tT v * & . £J~PC 

1 d t s jjusHHiffi^ y 4 x h^j-s <r 1 1 

[00 22] H2fcRoT. Xf77S 1 0 1T14. C 

cd 1 0 3frk<nm&mz&m»BiL. k^x/a/d^ 
we* fj^jum^mmm^i o 6HA- 7 7r^^y 

1 0 5NB«m*WR l 9&4*u ^BMi-t^iOA 
0 2tlis AEi»*8Ri 1 2 1 •jKfflSiifc*^* 

ft^frSTO&T*. Xf77S 1 0 2fc^vtS^#: 

atKjft^^v^jaTkWSStii uf yrs 1 o 3 
***** tmmmmfcisKfrX ow^t w&s*.* 
hXT^rsios^atp. 

[0023] Xf >y7°S 1 0 2#>&*t 77S 1 0 3}i 

0-9AHEW1 0 6^tA/D«l 3 5*^m*§ 
*i&H«ffi^#iS«I§ii&,> Xr77S 1 0 3fc*5WC 
>«^JJ»«rC*V^i: flfeS*L4 Uf77S 1 
0 4*s3ffc^ M yWimt l BW±H*4 . Witf. I s 
0«K# 1 0 0 fcRESfiT ixfc*frfctt. 1 BWJJf 



T®ffiSr2 0 0fc»S-r-6. Xfy7S104 

77S 1 0 3fc*5Vvcy>f y»fe6*±BWirc*&fcWfe 
SfiSfcs ^*>fe I soj&K<a*R& 8 0 

0) -CfcifcWeStLif:. Xf7/Sl 0 6WT 

AFfla«&3ei2 2£^r^*. Mtt3^n4^ 

[0 0 24] Sg<Xt-^7 0 S 1 0 6XU. CCD 103 
** IB* S *i*SHWI^> yu-AU-h KJ6»mwa 
T*fc3^S36»tflfer*. Xf77S 1 0 6TTRttC 
*Stfl£3iiSi:^fy7 , S 10 8M^ TRitC 

^v^^stL&tXT^rsi 0 7A^itf. xf77 

S 1 0 7£jiX,*£*£fctt. Xf77S 1 0 7T7l/- 

Aix-hS: igarr»ffc«ts xf^rs i o 2*m 
h« tth*>. wmmgff&wT* xf77sio 

7 fcti V v£ 7 V- V SrTtf T C C D 1 0 3 £0#a 

rewh tx hmmcomm^mM'Stix^i . xt 

>y7°S 1 0 8T14. Hf^l/yXl 0 3<Dmt®M&7* 

[0025] ^gmwrnvAx yxn. wu^f <? 

f-1 1 6 3*^LS*Ufe*&fc^AF»fft6J^*i 
I«Sitl»yy^AF^-F (S-AF) fc H 
TXAF^K (C-AF) kS«iT^*. <Iil/c>^ 

^e- K«ofljfW4H i ^^S^'^ y 1 1 6 4 i 

fcfccfc'Jff*)^. Xf77Sl 0 9T14. ^y^S 
^C-AF^S-AF^KL, S-AFhfl^$tl 

stxfyrs 1 1 OA^io, xf^rs 1 1 otiff 
ffU^^fJSStL. WLh?K?li^^xf7 
7S10 9MD, ^ffLk«££ft&kXr^7°S 1 
1 lAjfttf. -iS. Xf77S10 9tC-AFfcfiJ£ 
SliJkXfy7Sl 1 l>\5i0 0 R<Xf77Sl 1 

1 T7 if is>?v >x*w&mtkfflb Lfcft ^> 

if. E3(?)XT77S 1 1 2A.fcjiO. MBffiSh LT 

[0026] i3^Xf77S 1 1 2^^Xf77°S 1 

mW>?V>?$:fro. t-f. Xfyrs 1 1 2T 
WS}U>X1 0 lcQyt-XisyyuyXft&MZ 

sew-*. ^j^ifi/yxas^iERssfflssfia^fes 

SLiaSESA.k^tij^^^. Xf77S 1 1 3T14. 
Ji^tttajx U Tfl<9S«^teRI LTBPF1124A 

r^L^fi^tiSxuTi^a^fpttttSis^i 1 

2 5ATlfV\ BPF 1 1 2 4BTWmLfcit^l f z£& 

ttff 1 1 2 3fe«t«iaais*i*. «u*[tfcffl««36«a 
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1 4Tm&mmmnmtpm^ti^t, xt^rs 1 1 

5jl»^yXBUttf±i-*. -3r N xfy/si 14 
r^fflissesT^^hfl^^ti^h^r^rs 1 1 
3^mv . nvMjmmmvM&tmmzm * ttz& 

ot, XT77S 1 1 2~S 1 1 Se^afciO, 7* 
[0027] jmisyxioicoyx-Xisy? 

uyxzm£mmm&wfrkMwmmmmm^mL 

[0028] Xf77°S 1 1 6T14, Jtfli3*lfc*JS(USL 

mumiizMLx, m^m^mmm^nd. mi 2, 

1 3ttfi^Wt^0--M*^ISI'C*S, Ell 2tt»&tf 
"CftO. IfffijES-^^M^ffiaTfeS. Hi 2^ 

1 fc U msSStfc&l H£B»**/Jv5 < i 3 

[0029] HI 2 fc^TS^WtSria 1 3<0lftlSL 1 
T**f J: o SrtBUftlHHifcS* LTfi^ fc . ffiHL 2 cOJ; 

kt^T-^&<0T\ fiHSfci *9 MIL 1 , L 2 

ftlLl, L2«fcifc2^tr~?**LT*5 
«Ll(^MSBffllb^^P2^^fFMi}i:^ 
fficObWPl J:9&A£<&^TV^ 0 — * N 
^i^«ISL2tli MSfiffi!kOb-?P 1 1 
^^SfF«^#^«fiaWb 0 -^ P 1 2 J: 0 < 

ffi«££**fflte«£fc. SSKkOtf-^P 1 lsKHK 

§fii>£kk:&&. zeolite, mi2<mfrmmm 

[ 0 0 3 0 ] H2 1 <0 J; 3 izMjmftffiMtimmk^ 



[003 1 ] 01 4^)«»WtillllifB^>W**Lfct> 
COT'S *) . iftgtli^E - F<0 fc # iOS^ft^fflKr* 

a»#*tmBiwxfi«x i s«fcLT»a*fc 

ftlTm&Mcomfrtf'\^<%~>X\^h<. Sfefc, Hi 
«x2**fcLT^IIK>»&£;*:8 < Lfcfctfrc* 
[0 0 32] 12 3 teg 9. Xfy/Sl 1 7X1$, BP 

mtrnmi 9 *>a# v««fr*«&*-* . ^f -y/s 

1 17TTRSfflJ: , 9A^V^flS§tL^kXf'^7 0 Sl 

S 1 2 l^jl^o ^T7/S 1 1 7^^Xf77°S 1 2 

1 s\MAsfz%j£r(zl±^ Xryrsmum, BP 
F 1 1 24Afcl4*i&«j«ft*v^*B^*3V*Sro 
TRjgSfVO** BPF1124B £Jf§V^fc»£<a^ 

Xrvrsi21TTRRII[J:0t>*»v^fc2pJ 
^Sti&fcX-ryTS 1 1 8A3S». mM«TC&6 
k¥'JS£tl£k;*xvrS12 2^®t^ Xf^TSl 

2 2^4. m*fF«A, Bco^i¥i<7)$&i>Tmmm 
TXfoh<nx\ S?*»yh7^ht*^«t 
T7t-* S/>^yxsf*gft fetufe v y Xffilt: 

[00 33] Xf7/Sl 1 7 43t(4XT" y7°S 1 2 1 
A>^f77S 1 1 8^»^^d;L TRft«S:fflx. 

«itf s IWfii^EIl 3<oMSL2<^J;33:^ 
fctt. b°*-? P 1 1 <o VyXffitsWRSfie-^ k LT ' 
miRZtl&o Xf7/S 1 1 9XU. Xfvrs 118 

yvyx^mtt* uyxmMk. xfyrs 1 2 0 
y x^iSf^com^ffwasr -&«««fc»i 

[0034]H210J:3 fc«U»«tt«S^«Ba^S 
tlTV^^#W4. Xf77°S 1 1 7fctJV^TBf3e«J: 

X7 x ^7°S12 1^V^T^|HHi^. FJfSfiiOfe 
*S V * fc WjeSflTV * * fWBtt B CO^T * ffltti o 
fits fFMA*fci4B3^ffift#ft^--&k§tt. -eti 

h&mjmmim^frX'h t hwm^yx&mz 

[0035] dV*^X\ m^XTvTS 1 2 3T14. ^ 
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* yCO A f^e~ FKJSFc -af^s- a F3WMHB&* 
£. Xf^rsi 2 3£^vCC-AFfc¥rJ5&gti£fc 
i5^fyrS13 0M^ S-AFfcfflJg3;fi£ 
tXfy/Sl 24A.JtOo ^f, S-AF<Of|r£\ ^ 
^Xf77'S 1 2 3^feXf?TS 1 2 4A^£' 
^tCO^T^^o Xfv/Sl 2 4T1±. Xf7 
7°S 1 2 OT^^tl^tea^AFn^^^l). 
[0 0 3 6] ^fyTS124tAFn7^UAt 
fcf. K^f77°S12 5T*i/U-XIWm^^f 7 

fcfc£. l/U-X|W7^^^yb^tlTV^f^ 

£;ftX^TYESfcffie£ft&fcXx*y7°S 1 2 7A.}1 

7°S 1 2 9^\3lt?. Xf7/S 1 2 6^^f7TS 1 
2 7^il/w^*^^is Xf77S 1 2 7 l v Z^X±W 
1 6 2^y^^fl^^ 0 Xf77° 
S 1 2 7 T"YE S fc¥(Kg£il& fc . >y7°S 1 2 8^ 
ii^igf^Jj^Srtf^^f^XTvrS 1 2 3'\M£. 
— #s Xf77°S 1 2 6£^XT-y7 0 S 1 2 9Agt/U: 
Xf77°S 1 2 9tefcWCAF*-FKjgj&* 
C~AF^S-AFMie« 0 XT77S12 9T 
C-AFtm&^fl^tX^^yTS 12 3^^0. S- 

AFfc fca2m-ryrs 1 0 9M^ o 

[0 0 3 7] JXfc. ^^^^C-AFfclS^StlT^T 
Xf77S 1 2 3frt>m5<DX'rv7 a S 1 3 0fcjt>U5 
*£fcolvcKHH-r4 0 Xfyrs 1 3 OTIi, Hlco 
Nvii27^yb^r*« a <k^X\ xf7 

7°S 1 3 lT1^7^-^i/y^VyX^3|M!l^#iht- 
S. Xf77Sl 3 2Tii. WU>f 1 6 3# 

;ty3ftft^Sfr£TOe^£. Xf77S 1 3 2fc*5V^ 

Xf77°S 1 3 3^)1^ WtSilTV^^fcMSS 
^LStXf7rS 1 3 8A.}ttfo 
[0 0 38] WU^yfl 1 6 3^7C7)^^T'X 
T v7°S 1 3 2^^Xf77°S 1 3 8^jt^%&£ 
Xf77°S 1 3 8fc*5V^TffS»<?)^Hrai«fcSffl 

ft»fcJBCTW&*-4. *ttfc LTmaTO(a)-(h)fc 

^aiS^fio x A F «fl5£ffiKfcfr ^ &gtf» ^fefr fctj 

-t^iss. nmrnzmmzfi oztizz ^A* 7 fu com 

?6£ffi«^l>^fc#T#&* (a)^(h)<?!>iB£tt. ^^^> 
[0 0 3 9] (a)«|^e-H 

Mi.tr. SW*«o»S jWJ fc ^ fc'*v ^^frv mi 



IW*-K J: mz, wm&m* 

[0040] (b)jK9 1 0 2<0iR9ffi 

ROffi^#<t-&«^o4 9«o&/jN§<t-&aifa 
t^flaweavhs <*&Hiri«iBiai»*5 iVKwwai 

[0041 ] (d)EMOXft 

CCD 1 0 3*6Wie*tKf3flJ-«IKa4. £Ttf« 

ngRRa. c c d i o 3<n?ji*M xcommmz o 

&<3r&o Mi.lf. 7/HMXoMSS&*2 0 4 8xl 
5 3 6ti>o^ s RBK £ fc £ i ^fiftpaRR* 1 
024X768 (XGAf^fX) tLfc064OX48 
0 (VGAHMX) tU^«Ihmi», 

(ts!iicEEin«^E tx mmn*3BmKM*n& tx 

[0042] (eJAyfUIff 

[0043] (f)mmuyX 1 0 1 cOffl&Fffi 

wmvyx i o i <ox-AiMi*fT3 fc ^ti^oiiTBg 
u^x«(cnjkF«3& 5 *sr-&<o'c. s^f§^3tvyxo 

[0044] (g)^i^yXco^ESI 

>-Xc7)^Sgffi^tttLW«v M J £19llllflHi»S 

^fc««t: LT*3< i fc I) . 
(h)^>f^l 12 7fc«t'9tt^5tL-6g3SB$rHl 
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[0045] i^rrm. 9 a v 1 1 2 7 couwmmttzm 

«^HiaiW4i»fc:»ss*i. mmmw3 o9&±6 
o #*»<7)*^^^^raPS(i: 2#wRjes*i* • mm 
c LT«w#ia# 3 o#it< *&«fci$iBB»*< i 8* 

Hl7tttt3«^iai:fHiff« 

mmtcomm^mx%t 0 mmtst imkcom 

W5fc*Aa2li. ttWRt 
*A a 1*9 <Rjes*i4. *4>fc£u ffifMffl 
t lJa»0*36«BjaB3}hJt<sflr*. mi 8^ 
^ J: 3 (C, fflTOfclA a( = Aal, A a 2 ) l^M 
WbWffiyfcfcfLT. A a = K 1 ■ y<0«fc3teR£3 
it& 0 Kill KKl^tW, 
[0046] Xf77S139 TttSjfflfoWfc 

Pi a t fimmLti^Mzx o . ifjfflftiaaij^s** 

ffi&f&o Xf7/S 13 9 fcfcWC A tfim&LX^ 
^^IK$M^Xf77S 1 3 Atim 

itHtlt i5mf77°S 1 3 9(Uf7rS 1 3 
9 1^VXf77°S 1 3 9 2 bWd 2m9mfrhf& 
&. ^fFWH^ffiacCD 1 0 3*»fcHWjS:h,4« 
^■fc^V^TS^pfffctlT*? 0. Af77°S139 IT 

a. ^wM^Kh%mmwnmu 1 1 2 3fc£« 
[ 0 0 4 7 ] h 1 9\mMM\mmnx^mck^fmx 

9^-& kJSWSSWfftf&VL 2 1 2 2<7) i a fc^fttf- 
I) «> Its 07OXt-^7°S 13 9 1 TiS^fFfM^ 

aBBSfl* a a a±$tit uz t mm^ti &tm5 <dxt 

77°s 1 4 O^Mfr. SWK^fflBEflUA a i 0 fc/hS 

V^ffl^£2x&kXf-y7 0 S 1392^mt^ Xf7 

rs 1 3 9 2 natfiriaiaHA t ^m&ttz^ 
aaLTv^v^t«es*iit^7 t v7 B s 1 3 

l^M^o 

[ 0 0 4 8 ] 08 iifl^r^(7)m3 coWSarrHT* 
0. xf'/rs 1 3 9{^f7rs 1 3 9 3&£j/xj~ 

vy°S 1 3 9 4fcV^3 20tfD«Bl36»fe«*, Xf7/S 

1 3 9 3Ttt Bjffl»«aiaiBAt36«aute3a i 5*s- 

TOEU ®?>it^i:¥'J^fl^hXT-y7 0 S13 94^\ 
iiiUl^^fK^WtXfv/S 1 3 1 



ee»i 1 2 3teE«stifc^fiw*tr-^fc#u'c 

3H^I*AaBLJ^fcLfe^^«fer&. 
7°S 1 3 9 4fcfcVvcaBWSffi*A aBLbSMtLfcfcW 
£ Xf v7S 14 0^31^. 36fcLTVVkV*fc 
PK£fll>kX^7 0 S13lA^& 0 Xf77° 
S 1 3 9 1 i5i^f77S 1 3 9T*fflV^*l£^£^ 
IktAate. HlTfcSLfcidt^^fvi \21<rM 

wmtfi tikiii-ciiAai-caboT. e&KRbP 

[ 0 0 4 9 ] ^f77S 1 3 9 fcimvCBStttfiBBi: 

westir^T^yrs 1 4 o-^tf*:. xf7rs 1 4 

0^fe^Tjf^(lia»9^mi6^MT§ti^o SI2 0 

1*4. x3ttiJj»DI»«»OVyXffiKTftO. 

5 ^MUjONHBi y 3 T& £ . £*ttW|s£BSfrr 6 1 > 

Mfc*4£fc¥lg*-4. #j£f¥«f#'*£ 
<*4#rtfcUVX*WLfc»^ gftffiiEP*99 

^S«ffi^T^^i^i±ffl^V4r$>£^T\ * 

4 0O0j»0-&«»fH®lte*5V^Ttt. Xf77S 1 1 

6 tf) J: 3 £ 7 * WXfiaKcjC t fcS^ft ft 

[0050] i<Xf77S 1 4 1 Til. &mm*jL 

1 4 0 ^Ojg *) ttf^fc J: o T^ L fc-&*fiBt^fi'036> 
**>trci4*V^T\ ^i.T^ ^ b %m$tl& b 
Xf77S14 2^iE^y^-*v-y^VyXSrBf^ 
ffig£#iSU ^ft. Xf77S 1 3 1M^ 0 - 
^f. Xy-y7°S14 lT^h^J^ti^hXf-^TS 
1 3 lNR&o 5:45. gBttffil 1 2 3fciE«S*LT^4 

^mmT-9tzm»ihtti. xt77s i 

1 3TfEfi^fL4^X^^^c0^rfP«ffliaj^«9 

[005 1 ] Xf77S 1 3 2KXf77S 1 
3 3^^^^^1. Xf77S 1 3 3fc*5V^TJSWi 
fP«a^Vy-Xl^ffiBIrt^^Srfl^4o 018 

Ty-Ab^/oy + AbtTcoKHSrf^o AbteAb 
= K2 ■ yklftSSilS. K2BK2<K1^4^T 
4i5. tT-?«yfc«UTy-AaBlTt3j:tXy 
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[0052]Xf77S133 VMjSSMSm'l' V -X 

mmmfttm%.$ix&tm4<7)AT-y7s 1 24^1? 

4^MA,x\ JiiUcxfvrs 1 4 o kmfcoihS*) 

MftZfrd • Xf77S 1 3 5T13. Xf-y/S 1 4 1 
S. Xf77S 1 3 5r^fc«&3il£fclS4<9Xf- 

xf7/s 1 3 6A^rixyxsBfjeffi«(^iw- 

*• %<Mk, i4TOf7/Sl 2 4^Jttf. 
[ 0 0 5 3 ] ±aSLfe|g»i?D»aiTli. H 1 8fc 
SLfc J: 3 fr1tkmmwmmW£~? y L£ 
2 A a^«H^iifc«^tH»»*^4 J; a fc 

•fW^ittlinLfc^&fcAF**:*! 1 2 6fcJ:S£i&» 

£ < &&#ftteBj^Wfc: s MM^ y-Aa^)K 
0 fc/hS < ft-5fci«c«ttB»IW-« J: 3 fcl/Cfc 
ftv*. VU-^»¥«HfcWLTt>R*^ y-Abco 

K;m±<o k * fc u y -Xfcft f« J: 3 fc LT i> A 

2 A a t*fCBfflBHHW**< olzLX^&co 
X\ BSMffc: iS^7f U MKSrffiJSi" £ h j^T* # 

[0055] ±56Ltei^y-XffMr*Ht, BSfflBfW 

[0 0 5 6] (a)jSf^F 

Miff, OTJk X,jf^v^«>^I^v>3ajRfH$ 

[0 0 57] (b)«9lO20*9«[ 

v)mtf±%\mk\ ^± ORo^jvswskvy-x 

*£teli. «¥#3WS<SroT^S. Cl<D%£\ CCD 



[0058] (d)BM8BHR 

ccd i o 3fr^mmm^*MVftzti&iimmmmz 

MfcffiB*tefc tT V U -X» i«r«5H SSffi LT t> & 
[0 0 59] (e)i»l/yXl0 1«Ff 

mmuyx 1 o 1 eox-Aiw^tff 3 1 -t^fc^jiTM 

ftFIW^t SBfeF«#A8v^y^Xi* 

mzmkvm*m%&<7yx\ mm^titzuyxcommF 

(f)?-fvil27£J;>3 fh$$ ft&fi»$[gl 

[0060] &±<vmm?)ffimTte, wlx^ 1 

1 6 3^yf^-irBt^f*T\ a4«fyrs 1 2 
4tc^J;a fcAFSrn^^LTl^yXSria^LTV^ 

x*HS^4«e»i±4v\ m2 2t,zzcDt£r&com\mm 
2comm<vmmkLx^t 0 srts, H2 2<o^j8J4H5 

(4. H5c7)(B)^^^xv7 0 S 1 2 4fcH4J!yiltW»3 
[006 1 ] H2 2fc*5V^Ts HBfcRmiXxyrfc 

i±m-<nft^i#LxmM&*±i,zmwi-h. xfyr 

S 1 3 2tWU>( 1 6 3^yh^§tL|, 

tXf77S5 0 lfciSV^T. £ffLX>f 162 

3»»*y**w&r*. ^fftx>f y f*i 1 6 2tf*xc* 

Wf. ^T^7°S5 0 2T^lft^I&fi : V\ H4C0 
Xf77°S 12 3^1,, ^:#LX-f ^y^l 16 2^ 
7^i:l}iXf77S5 0 3(:I^, SP^fiAaS: 
Aal 1CSSITXT77S1 3 9^10, 
[0062] — Xf7/S 1 3 2tWU^f 
1 1 63tf^>km^fl&k^vrS5 0 4l,Z&^ 
T. WL^^^if;^ SMTXf77°S50 5 
X^LXJ v^l 1 6 2tf#ykm&$ti&k, Xf 
y7-S5 0 2"«HHBfWBl*fi 1 V\ B4^f7rs 
123M^ e ^:ffL^>f yf^l 1 6 2*s*7C0k#{4 
Xf77S 5 0 6 IZMfr. a^^tMA a $■ A a 1 2 
(<Aal 1) fcS£LT-XT-yrS13 9A31tf # ¥ 
ff L^-f 7fll63 SilT^S fc § 
***** SVKftft A a < LT^SSIM^ 
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1 1 6 3^*7<OtSI4!W^i3lsafea«ftV^fe. 
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